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The Gardner mobilometer, which is a 
special type of falling-weight viscometer, is 
reasonably satisfactory for determining the 
consistency of fluid and semifluid greases, 
but has a number of defects which have been 
corrected in a new and improved instrument, 
designated as the S. I. L. mobilometer. 


A need has long been felt for an instru- 
ment or a method for the determination and 
expression of the consistency of fluid and 
semifluid greases that are too mobile to be 
tested with the A. S. T. M. penetrometer 
(1). The latter gives satisfactory results 
for the solid or heavier types of greases but 
with soft greases having penetrations higher 
than 360 the results are usually erratic. Ef- 
flux viscometers such as the Saybolt are not 
suitable for testing these products, which 
are not true liquids and which sometimes 
change their characteristics when heated. 

Torsion viscometers such as the MacMi- 
chael (5) or Stormer (2, 4, 8) have been 
used for testing fluid or semifluid greases 
but are not usually regarded as entirely prac- 
tical for routine use in the petroleum in- 
dustry. The Gardner mobilometer (3, 6, 
7), which is a special type of falling-weight 
viscometer, has been considered preferable to 
the torsion type of instrument, and is rather 
extensively used. 

The Gardner instrument is supplied with 
a set of three perforated disks and may be 
operated with a variety of loads, so that it 
is applicable to practically the entire range 
of fluid and semifluid greases. As used in 
the authors’ laboratory, however, it was 
found to have a number of defects, and the 


work undertaken to remedy them 
resulted in the development of 
a new instrument, which differs 
from the Gardner in so many re- 
spects that it has been designated 
as the S. I. L. (Standard Inspec- 
tion Laboratory) mobilometer. 

The characteristic features of 
the S. I. L. mobilometer are: (1) 
the use of a perforated cone in- 
stead of a perforated plate as the 
part that moves through the oil 
or grease under test; (2) the use 
of a positive but almost friction- 
less guide bearing for the rod 
that car ies the cone and weights; 
and (3) a general design that 
permits rugged, accurate construc- 
tion, resulting in maximum ease 
and convenience in operation. 

APPARATUS 

Figure 1 shows diagrammatic- 
ally the assembly of the instru- 
ment. It consists essentially of 
(1) a base plate with a column 
and side arm to carry the split 
bearing, (2) a water jacket to 
control temperatures, (3) a cyl- 
inder to hold the sample under 
test, and (4) a plunger assem- 
bly consisting of a shaft having 
a carefully designed perforated 
cone mounted on the lower end 
and a weight holder on the upper 
end. An accessory device shown 
in Figure 2 is a “worker”, consist- 
ing of a perforated disk mounted 
on a rugged shaft. Figure 2 
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(Continued from Page 1) 


shows details of the perforated cone, the 
weight holder, and the weights. 

The cylinder, which screws into the base 
plate, is patterned after the Gardner mo- 
bilometer cylinder and is fitted with a re- 
movable bottom to facilitate cleaning. It 
is made of metal sufficiently heavy to per- 
mit machining to a uniform diameter of 
3.9 cm. throughout its length of 23 cm. A 
filling mark is inscribed on the inside of the 
cylinder, 20 cm. from the bottom. The cyl- 
inders are interchangeable and, if desired, 
a number of them may be used with one 
instrument. 

The base plate, equipped with leveling 
adjusters, supports a vertical rod and side 
arm which in turn holds a split bearing sit- 
uated directly over and 5 cm. (2 inches) 
above the cylinder. The vertical support 
moves on a pivot, allowing the arm to swing 
away from the cylinder. The split bearing 
serves as a guide for the plunger and per- 
mits the removal of the plunger assembly 
for cleaning before and after tests. 

The plunger assembly consists of a light 
(15 grams) or heavy (90 grams) shaft hav- 
ing a weight holder attached to one end 
and a removable cone attached to the other 
end. The shafts are made of stainless steel 
30.5 cm. long and 6.35 mm. in diameter, 
with two marks 10 cm. apart inscribed there- 
on. The cone is made from an aluminum 
shell having an angle of 75°. It is 2.54 cm. 
in height, 3.8 cm. in diameter at the base, 
and has a center shank for attaching to the 
shaft. Two rows of seven equally spaced 
holes are drilled parallel to the axis of the 
cone and seven equally spaced semicircular 
recesses or notches are located in the outer 
rim. The holes of the outer row are stag- 
gered in relation to the notches and the 
holes in the inner row. The diameters of 
the holes and the recesses are 3.15 and 4.15 
mm., respectively. The diameters of the 
circles passing through the centers of the 
holes in the inner and outer rows are, re- 
spectively, 2.937 and 4.604 cm. The total 
weight of the plunger assembly is 25 grams 
when the light shaft is used and 100 grams 
when the heavy shaft is used. 

The weights, ranging from 1 to 300 
grams, are interlocking and are recessed to 


fit the weight holder on the plunger assem- 
bly and to fit each other. They are so de- 
signed that the load will be applied directly 
over the center of the plunger, thus prevent- 
ing side pressure which would occur with an 
unbalanced load. 

The worker consists of a rod and per- 
forated disk. The perforations are drilled 
to correspond with the holes and notches 
in the cone and are of the same size. 

The bath is of 1.9-liter (2-quart) capacity 
and has a spigot located at the bottom for 
drainage purposes. It screws into the base 
plate and is recessed to allow the cylinder 
to be screwed into it. 

PROCEDURE 

The cylinder is filled to the 20-cm. mark 
with the grease to be examined, and the 
cylinder is placed in the bath and brought 
to the test temperature of 77° F. (25 C.). 
The worker is passed through the grease 
with ten up and ten down strokes. The 
time per single stroke should not be less 
than about 3 seconds and the worker must 
be almost, but not completely, withdrawn 
from the grease between strokes, as this may 
cause the inclusion of air bubbles. The 
25-gram plunger assembly, without added 
weights, is fitted into the split bearing and 
the point of the cone is brought to the sur- 
face of the grease. 

The assembly is released and the time for 
the two marks on the shaft to pass a refer- 
ence point is recorded by means of a stop 
watch. The marks on the shaft are so 
placed that the timing period indicates the 
passage of the ‘cone through the center por- 
tion of the sample being tested. If this 
time is 32 seconds or less, three runs are 
made and the consistency number is calcu- 
lated from the formula, using the average 
time. If the time of passage exceeds 32 
seconds, weights are added to the plunger 
assembly until the time of passage is reduced 
to between 30 and 32 seconds. Two addi- 
tional determinations are made with these 
added weights. The average time of the 
three determinations is used in calculating 
the consistency number. 

The consistency number of the sample is 
calculated from the following formula: 


Consistency number = LXT 
5000 
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Figure 2. Dertams or PLUNGER AssemsBLy, WorKEerR, AND WEIGHTS 


L = load, or weight of plunger assem. 
bly + grams added 


T = time, in seconds 
Data 
RANGE OF INSTRUMENT. By the use of 


the above formula arbitrary values have een 
calculated for products ranging in consist. 
ency from an approximate A. S. T. M. pene. 
tration of 380 to approximately 300 seconds’ 
Saybolt viscosity at 100° F. From these 
values, greases may be designated as having 
consistency numbers from 380 to 1330 4s 
determined by the S. I. L. mobilometer, the 
lighter products having the higher consist. 
ency numbers. 

PRECISION OF INSTRUMENT. The times 
of tests obtained with this instrument are 
reproducible to within a fraction of a second 
if the bath temperature is maintained to 
+0.1° F. and if the material tested is homo. 
geneous. 

Resutts. Table I shows results of tests 
of typical samples of greases ranging from 
the semisolid to the most fluid type and be. 
tween the two limits of the S. I. L. mobil. 
ometer. 


Tasce I. S. I. L. Consistencies or 


TypicaAL SAMPLES 

Load-  sistenc 

Time Nu 
Time Load Product at 7 
ec Grams 

Lime soap 31 510 15,810 445 
Soda soap 32 400 12,800 47} 
Soda and lime soap 31 240 7,440 40 

Soda soap 30 225 6,750 5 
Aluminum soap 31 160 4,960 7 
Lime soap 31 155 4,805 601 
Soda and lime soap 30 125 3,750 640 
Lime soap 31 100 3,100 670 
Soda and lime soap 32 85 2,720 691 
Aluminum soap 31 75 2,325 720 
Lime soap 32 45 1,440 814 
Lime soap 30 32 960 900 
Lime soap 27 25 675 981 
Lime soap 14 25 350 1,158 

Lime soap 

(very fluid) 10 25 250 1,255 


Tasce II. Computation or S. I. L. 
MosiLometer ConsiIstENCY 


Arbitrary Arbitrary 
Load-Time Consistency Load-Time Consistency 
Product Value Product Value 
200 1,330 2,200 732 
225 1,290 2,400 715 
250 1,255 2,600 701 
275 1,230 2,800 688 
300 1,205 3,000 675 
325 1,179 3,200 666 
350 1,158 3,400 657 
375 1,137 3,600 646 
400 1,119 3,800 637 
425 1,101 4,000 629 
450 1,089 4,500 6ll 
475 1,070 5,000 9 
500 1,059 5,500 81 
550 1,032 6,000 68 
600 1,010 6,500 7 
650 990 7,000 +9 
700 973 8,000 530 
750 955 9,000 
800 940 10,000 
850 926 11,000 48 
900 912 12,000 47 
950 900 13,000 4 
1,000 890 14,000 5 
1,100 870 15,000 4 
1,200 850 16,000 44 
1,300 833 18,000 4 
1,400 20 20,000 4 
1,500 805 22,000 4 
1,600 792 24,000 4 
1,700 781 26,000 394 
1,800 770 28,000 
1,900 758 30,000 
2,000 747 
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Table II shows consistency numbers cor- 
responding to a series of load-time figures 
and eliminates the necessity of making com- 
putations unless an unusual degree of pre- 
cision is necessary. In case it is preferred 
to use a chart instead of a table to avoid 
computations, one can be prepared by plot- 
ting two points from Table II on log-log 
paper and drawing a straight line through 
them. 

SUMMARY AND CONCLUSIONS 

The results obtained to date on all types 
of fluid and semifluid greases indicate that 
the S. I. L. mobilometer, because of its con- 
struction, is applicable not only to the light- 
est type of thickened mineral oils but also 
to heavy semifluid greases having an A. S. 
T. M. penetration of about 380. The method 
of reporting results in terms of S. I. L. con- 
sistency numbers should be helpful in un- 
derstanding the relative fluidity of those 
greases having consistencies which cannot 
be determined with the A. S. T. M. pene- 
trometer. 

The authors are also of the opinion that 
this instrument might be applied successfully 
to other fluid and seimifluid products, such as 
paints, varnishes, emulsions, etc. 
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Rim Bruises and Tire Tread Wear 


How Bruises Can Be Avoided— 
Suggestions for Improving Tread Wear 


Epitor’s Note: The following information 
on this important subject is prepared from 
material supplied by, and with the coopera- 
tion of Mr. George Flint, Chairman of the 
Service Managers Committee of The Rubber 
Manufacturers Association. 


Cause of Rim Bruises 


Rim bruises are caused by a tire hitting 
an object in the roadway, curb, or other 
obstruction with sufficient force to crush the 
tire between the rim and object struck. 

When the air pressure is below the recom- 
mended amount, there is not enough re- 
sistance to prevent the tire being jammed 
against the rim and crushed in the same 
manner as placing a small rope against con- 
crete or steel and hitting it with a hammer. 

A tire injured in this way seldom fails at 
the time the injury occurs. Such a tire may 
run for many miles and then go flat on a 
smooth road. Occasionally the flat will 
occur when the car is stored in the garage 
or parked on the street. 

When a tire is rim-bruised, usually no 
mark is left on the outside because of the 
cushioning effect of the rubber. 


The reason for the failure not becoming 
apparent immediately after the injury has 
occurred is that the break generally appears 
on the inside of the tire, and not through 
all plies, without immediately damaging the 
tube. Every time the injured spot comes 
in contact with the road it flattens out and 
the break opens. When the break leaves 
the road the tire again assumes its normal 
shape and the injury closes. This constant 
opening and closing causes a chafing action 
that increases the size of the break. The 
tube being elastic and filled with air, presses 
tightly against the inside of the casing and 
works its way into the opening. Sooner or 
later the tube is pinched through and goes 
flat. 

Rim bruises do occur in new as well as 
in old tires. They will vary in appearance, 
and may run with or across the cords. They 
may appear at any point in the tire, depend- 
ing upon the angle at which the tire comes 
in contact with the object, and the force of 


the blow. 


How Rim Bruises Can Be Avoided 
1. Tires should be kept properly inflated. 


Correct pressures should be determined and 
this checked regularly so that pressure will 
not drop more than 3 lb. below the recom- 
mended figure. 

2. Reasonable care should be observed in 
driving. A little care in avoiding severe 
road shocks caused by striking curbs, chuck 
holes, or other obstructions will help pre- 
vent rim bruises. 


Important Factors Governing Rim Bruises 


1. Concrete and steel are harder than 
fabric. 


2. A break cannot occur unless the tire 
is crushed against the rim. This has been 
proved by testing many tires as follows: 
The inside of a 6.00-16 tire was painted 
white and carbon paper was placed between 
the tube and tire. The tire was inflated to 
28 lb. air pressure and driven over a steel 
rail imbedded in concrete. Examination of 
the tire showed no injuries and no carbon 
marks. 

The same test was repeated with 18 lb. 
air pressure and the inside of the tire had 
black carbon marks showing contact with 
the rim. The fabric was crushed at these 
points of contact. 


3. A bruise may occur at any point in 
the tire, depending upon the angle at which 
the object is struck. 

4. A bruise rarely causes a blowout at 
the time the object is struck. The broken 
cords slowly chafe through the tube. 

5. Rubber is displaced, not compressed, 
which accounts for the tube or tread rubber 
not being injured. 


Fast Tread Wear—Underinflation 


There are certain fundamentals that must 
be observed to secure maximum tire service; 
one of them is correct air pressure. Under- 
inflation causes abnormal flexing of sidewalls 
and excessive road contact. Excessive flex- 
ing due to underinflation causes the tread 
to be wiped away — resulting in the loss of 
many miles of service. The average tire run 
6 lb. underinflated will lose 30% of the 
total mileage built into the tire. ~ 


Additional Factors 


Temperature — At 100° temperature, the 
rate of tread wear is five times faster than 
at 40°. Road surfaces get from 20° to 
30° hotter than atmospheric temperatures. 
(Melting point of tar, 130°.) Only about 
50% as much mileage can be expected in 
all summer driving as compared to all win- 
ter driving. 

Speed — At 70 m.p.h. tread wear is twice 
as fast as at 45 m.p.h. Race track speeds 
of yesterday are highway speeds of today. 

Horsepower — An increase from 80 to 
125 h.p. in the same weight car will produce 
about twice as much wear on rear tires in 
the same distance. 


Road Surfaces — The rate of tread wear 
varies greatly with the type of road surfaces. 
Some roads may appear to be smooth, but 
the surfaces actually may be highly abrasive, 
causing rapid tread wear. 

—Courtesy General Motors Service News 
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Program — 8th Annual Convention 
of the 
NATIONAL LUBRICATING GREASE INSTITUTE 


SEPTEMBER 30 — MORNING AND AFTERNOON SESSIONS 
REGISTRATION 
A. P. L—N. L. G. lL COMMITTEE MEETING 
ADDRESS OF WELCOME 
Mr. E. V. Moncrierr, President 
“GRAPHITE—IT’S USE IN LUBRICANTS” 
E. S. Graucn — Jos. Dixon Crucible Co. 
THE INSTITUTE — PAST — PRESENT — FUTURE 
Mr. E. V. Moncrierr — Swan-Finch Oil Corp. 
MECHANIZATION APPLIED TO AGRICULTURE 
(Its Development and Opportunities to the Grease Manufacturer) 
J. R. Batrenreto — Battenfeld Grease & Oil Corp. 
INDUSTRIALIZATION OF THE SOUTH 
Ws. H. Saunpers, Jr. — International Lubricant Corp. 
TRANSITION IN THE IRON & STEEL INDUSTRY 
M. R. Bower — Standard Oil Co., Ohio 
PUBLIC ACCEPTANCE — ITS DEPENDENCE UPON SOUND RELATIONS WITHIN THE INDUSTRY 
Homer F. Withetm — Socony Vacuum Oil Corp. 
INDUSTRIAL DEVELOPMENTS — WESTERN NEW YORK — EASTERN CANADA 
Geo. W. Mirter — Battenfeld Grease & Oil Corp., N. Y. 
MECHANICAL DEVELOPMENTS — AS RELATED TO THE TECHNIQUE OF GREASE MANUFACTURER 
M. B. Cuittick — Pure Oil Co. 
OBJECTIVES OF THE LUBRICATION COMMITTEE OF THE A. P. I. AND CO-ORDINATION OF ACTIVITIES ON 
LUBRICATING GREASE PRODUCTS WITH THE N. L. G. I. 
W. H. Correa, Chairman, and R. A. Luptow, Director — Lubrication Committee, A. P. I. 
5 P. M.— COCKTAIL HOUR — TOWER BALL ROOM — COURTESY N. L. G. I. 
Members and Guests Cordially Invited. 
During the cocktail hour, movies in technicolor, through the courtesy of Mr. A. R. Maujer, Editor & Publisher, 
Industrial Power, St. Joseph, Mich., will be shown. Subjects include entertainment and travel. 


MONDAY EVENING ANNUAL BANQUET — 7 P. M. 
ENTERTAINMENT DELUXE 
OCTOBER 1st — MORNING SESSION 


Morning Session, 9 to 10:45 A. M., will be given over to Committee meetings. 
11 A. M.— Annual Business Meeting for active members only. 
12 Noon — Adjournment 
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